Angiotensin-II stimulates an increase in cAMP and expression of 17 alpha-hydroxylase cytochrome P450 in fetal bovine adrenocortical cells.
While known to be a potent activator of phosphoinositidase C, angiotensin II (A-II) also causes a small but significant increase in cAMP production through the type 1 A-II (AT1) receptor in bovine adrenocortical cells (Mol Cell Endocrinol 81:33-41, 1991). We have carried out studies on primary cultures of fetal bovine adrenocortical cells to examine the effects of A-II on the expression of cytochrome P450 17 alpha-hydroxylase (P450c17), which is known to be regulated in a cAMP-dependent fashion. Prolonged treatment (48 h) of cells with A-II (10(-7) M) did not give rise to a detectable increase in P450c17 as measured by immunoblotting, although both A-II and the protein kinase C activator, 12-O-tetradecanoylphorbol 13-acetate (TPA) attenuated the large increase in P450c17 induced by ACTH (10(-8) M). A-II alone (10(-7) M) however, caused a time-dependent increase in cAMP secretion, reaching 8-fold within 3 h. Prolonged treatment of cells with A-II also resulted in a 3-fold increase in P450c17 mRNA within 12 h (10(-7) M), and a dose-dependent increase in 17 alpha-hydroxylase activity within 48 h (16.4-fold max at 10(-7) M). The stimulatory actions of A-II alone (10(-7) M) on cAMP levels, P450c17 mRNA, and 17 alpha-hydroxylase activity were much smaller than in response to ACTH (10(-8) M), but were largely reproduced by TPA (10(-7) M), suggesting a role for protein kinase C in mediating these responses to A-II. These findings indirectly support the hypothesis that A-II alone can stimulate an increase in cAMP in adrenocortical cells. Such a stimulation of cAMP may then result in increased expression of steroidogenic enzymes, as we have shown is the case for P450c17 expression. However, A-II in the presence of ACTH appears to attenuate the ACTH-stimulated expression of P450c17.